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The Influence of Gender Difference on the Outcomes of Infrainguinal
Bypass for Critical Limb Ischaemia in Chinese Patients
A. K. AhChong∗, K. M.Chiu, M. Wong and A. W. C. Yip
Department of Surgery, Kwong Wah Hospital, Kowloon, HKSAR
Purpose: to investigate the influence of gender difference on the outcomes of infrainguinal bypass operations performed
in Chinese patients with critical limb ischaemia.
Methods: we prospectively studied the results of 191 consecutive infrainguinal bypass operations (98 men, 93 women)
for critical lower limb ischaemia in Chinese patients.
Results: the women were older than men (median 75 vs 70 years, p=0.001) and cigarette smoking was commoner in
men (83% vs 37% p<0.001). The calibre of run-off arteries at the level of distal anastomosis was smaller in women
(median 2.5 mm vs 2.0 mm, p=0.03). The 30-day mortality was 3% (five men vs one woman, p=0.09) and early graft
failure occurred in 19 patients (12 women vs seven men, p=0.28). At 3 months limb loss occurred in 16 (10 women vs
six men, p=0.35) patients. Survival (38% vs 60% at 4 years, p=0.12) was similar in men and women. However,
women suffered from poorer primary (33% vs 49% at 3 years, p=0.03) secondary graft patency rates (35% vs 64% at
3 years, p=0.02) than men. Limb survival rate in two groups (75% vs 85% at 4 years, p=0.18) was comparable.
Conclusion: following infrainguinal bypass for critical limb ischaemia, early results were similar in both gender groups.
In the long-term, women patients suffered from significantly higher graft failure rate. However, their long-term survival
and limb salvage rate remained comparable to those of men.
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Introduction vein thrombosis. On the other hand, our limited ex-
perience suggests that there is no evidence that infra-
Although the majority of patients undergoing bypass inguinal occlusive disease is different from that in
western countries. However, female patients ac-surgery for infrainguinal arterial occlusive disease are
male, the disease prevalence in women appears to counted for a substantial proportion of the related
workload.14 The question is whether our femalehave increased in recent years.1–3 It has been reported
that female gender adversely affects the outcome of patients suffer from worse outcome as reported in
western series and consequently whether one needsvarious vascular procedures including coronary by-
pass, carotid endarterectomy to infrainguinal bypass to be more selective in offering bypass procedures to
female patients. In order to investigate the possiblesurgery.1,4–11 However, with regard to infrainguinal
bypass not all workers have found a significant gender clinical implication of gender difference, we decided
to examine our results which were based on an ongoingdifference.2,12,13 In oriental countries the incidence of
femoropopliteal and tibial occlusive disease is un- audit.
known due to the lack of epidemiological and clinical
data. However, it is likely to be much lower than in
western countries as we see approximately 50 to 60
new patients with infrainguinal occlusive disease an- Patients and Methods
nually in a local population that exceeds 800 000
people. Chinese patients also rarely suffer from deep The clinical data of all the Chinese patients undergoing
infrainguinal bypass between January 1993 and March
2001 in Kwong Wah Hospital, Kowloon, Hong Kong
were analysed. Overall, there were 211 infrainguinal
∗ Please address all correspondence to: K. AhChong, Department bypass operations. Operations performed for in-of Surgery, Kwong Wah Hospital, 25 Waterloo Road, Kowloon,
Hong Kong, China. termittent claudication (n=12), non-Chinese patients
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(n=5) and non-atheromatous disease (n=3) were ex- standardised forms and were entered into Statistical
Package for Social Sciences (SPSS) for subsequent ana-cluded. Of the remaining 191 bypass procedures, 98
lysis. Pearson’s Chi square analysis was used to com-were carried out for 88 women and 93 were for 81 men.
pare the distribution of risk factors, levels of distalTheir age ranged between 36 and 94 years (median 74
anastomosis, conduit materials used, operative mor-years). All the patients suffered from critical lower
tality, early graft failure and early limb loss. Student’slimb ischaemia (Fontaine’s stage III and IV). Of these,
t test was used to compare age, ABI, graft diameter,166 limbs (87%) were affected by tissue loss with
size of run-off vessel and postoperative hospital stay.ischaemic ulcer, gangrenous changes or non-healing
A two-tailed test was used in all cases.wound following previous debridement by ortho-
paedic colleagues. Proximal procedures including by-
pass, balloon angioplasty with or without stenting
were necessary in ten women and seven men. Sixteen
Resultsoperations were performed for failed previous bypass
surgery. All patients enjoyed ambulatory function be-
Overall, there were significant differences in onlyfore onset of ischaemia and were free of severe fixed
three patients-related characteristics between men andflexion contracture. They underwent arteriography
women. These were age, cigarette smoking and thewith a specific emphasis on the distal run-off.
luminal diameter of run-off artery at distal ana-Ipsilateral long saphenous vein was the preferred
stomosis. Women were older than men (median 75 vsconduit material. Vein graft diameter down to 3 mm
70 years, p=0.001). Cigarette smoking was commonerand 2.5 mm were accepted for femoropopliteal by-
in men (83% vs 37%, p<0.001). The calibre of run-offpass and femorodistal bypass respectively. Polytetra-
arteries at the level of distal anastomosis was smallerfluoroethylene (PTFE) graft was used only when there
in women (median 2.45 mm vs 2.01 mm, p=0.03). Fig-was no vein and for patients who were considered
ures 1 and 2 show examples of narrow poplitealunlikely to withstand a long procedure. When PTFE
and crural arteries respectively that occurred moregraft was used, we routinely added a vein cuff (St
frequently in women in our population. Patient sur-Mary’s boot).16 Luminal diameter of run-off arteries
vival, graft patency and limb survival were calculatedwas measured using on-table-arteriogram with a hand-
with the Kaplan–Meier’s method. Comparisons be-held caliper. This data was collected in 156 out of the
tween various survival rates were by log-rank test. A
191 operations. Graft failure was defined by a drop in p value of less than 0.05 was taken as significant.
ABI by 0.15 or more from the immediate postoperative Patients’ data and types of bypass operation as re-
level, with or without the disappearance of palpable flected by the levels of distal anastomoses are sum-
distal pulse and recurrence of symptoms. Use of du- marised in Table 1.
plex scan in determination of graft failure was not
available until year 2000. Angiography was used only
when further intervention was intended. Primary and
secondary graft patency were defined according to Early outcome
SVS/ISCVS criteria.17
Postoperatively low dose aspirin (100 mg enteric Six patients died within 30 days of bypass (3%). The
coated. or 150 mg dispersible) was used routinely. causes of death were myocardial infarction (n=3),
Their clinical progress and ankle brachial pressure pneumonia and respiratory failures (n=2), and CVA
index was measured at regular follow-up averaging (n=1). Nineteen (10%) of the grafts failed early (within
at 2-month intervals in the first year and 3-monthly 30 days). Ten of these patients were re-explored and
thereafter. Patients who failed to return to follow-up in six patients their graft was successfully salvaged.
were contacted by telephone to ascertain their limb Limb loss following bypass procedure occurred in
status and whether or not they were still alive. For 16 patients (8%) with major amputation performed
patients who failed to return, the state of graft patency during the same admission. This occurred between 13
as determined during the most recent follow-up was and 114 days postoperatively. The reasons for these
used for analysis. Median follow-up for women was failed foot salvages were due to graft occlusion (n=10),
18 months (0 to 87 months) and for men the median spreading infection with extensive tissue loss despite
follow-up was also 18 months (0 to 78 months). At patent graft (n=3), graft infection (n=2) and ne-
the time of writing, eight men and six women were crotising fasciitis (n=1). Table 2 summarises the early
lost to follow-up. outcomes mentioned above and there was no dif-
ference between the two genders. However, womenThe clinical data were collected prospectively onto
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stayed longer than men postoperatively (median 32
vs 25 days, p=0.02).
Patients’ survival
During the long-term follow-up, overall patient sur-
vival as calculated by the Kaplan–Meier’s method
indicated that survival at 1, 2, 3 and 4 years were 88%,
76% and 61% and 48% respectively. There were 32
and 16 late deaths in women and men respectively.
Average survival was 54 months for men and 47
months for women. Figure 3 shows the survival curves
plotted according to gender. Survival rates for men
and women were comparable at 60% and 38% re-
spectively at 4 years (log-rank test, p=0.12).
Graft patency
The overall primary graft patency was 67%, 52% and
41% at 1, 2 and 3 years. There were 75 graft failures
since operation. When analysed according to gender,Fig. 1. On table arteriogram showing a 4.5 mm PTFE graft being
female patients had significantly inferior primary graftanastomosed to a narrow below knee popliteal artery via a venous
collar in a 45-year old diabetic lady. patency in comparison to that of men. Figure 4 shows
that primary graft patency rates were 49% and 33% at
3 years for men and women respectively (p=0.03 by
log-rank test). Overall secondary graft patency rates
were 73%, 56%, and 48% at 1, 2 and 3 years. When
stratified according to genders secondary patency were
64% and 35% at 3 years for men and women re-
spectively. This difference was also significant (log
rank test, p=0.02).
Limb survival
Further limb loss occurred to nine women and five
men during follow-up and the overall limb salvage
rate was 80% at 4 years. When analysed according to
gender, the 5-year limb salvage rates were 75% and
85% respectively for women and men (log rank test,
p=0.18) This is shown in Figure 5. The lower secondary
graft patency in women did not lead to inferior limb
salvage rate.
Discussion
Fig. 2. On table arteriogram showing a distal anastomosis between Like many other countries, we have an ageing popu-a 6 mm PTFE graft and a peroneal artery with interposition of
venous collar. lation. According to survey carried out by Hong Kong
Eur J Vasc Endovasc Surg Vol 23, February 2002
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Table 1. Comparison of patient-related variables and operative factors between men and women undergoing infrainguinal bypass
surgery. Median (range).
Male Female Difference
Median age (years) 70 (36–86) 75 (45–94) p=0.001
Diabetes mellitus 60 (65%) 61 (62%) NS
Previous CVA 26 (28%) 26 (27%) NS
Ischaemic heart disease 30 (32%) 39 (40%) NS
Smoking 77 (83%) 36 (37%) p<0.001
Hypertension 55 (59%) 60 (61%) NS
Pre-op ABI 0.45 (0–1.31) 0.40 (0–1.30) NS
Diameter of run-off artery (mm) 2.5 (1.1–5.2) 2.0 (0.9–5.0) p=0.03
Indications for surgery
Tissue loss 78 (84%) 88 (90%) NS
Rest pain only 15 (16%) 10 (10%) NS
Levels of distal anastomosis∗
Above knee popliteal artery 26 (27%) 25 (24%) NS
Below knee popliteal artery 24 (25%) 26 (25%) NS
Crural artery 41 (42%) 41 (39%) NS
Foot artery 6 (6%) 13 (12%) NS
Conduit material
Autogenous vein 57 (61%) 63 (64%) NS
PTFE graft 33 (35%) 30 (31%) NS
Mixed 3 (3%) 5 (5%)
Overall graft diameter (mm) 4.0 (2.5–6.0) 3.5 (2.5–6.0) NS
Diameter of vein graft (mm) 3.5 (2.5–5.0) 3.5 (2.5–5.0) NS
Emergency bypass 8 (9%) 11 (11%) NS
∗ 11 patients underwent sequential bypass with two grafts each therefore there were a total of 202 “distal” anastomoses.
Table 2. Early results following infrainguinal bypass.
Male Female Difference
30-day mortality 5 (5%) 1 (1%) NS
Early graft failure 7 (8%) 12 (12%) NS
Post-op ABI 0.94 (0–1.35) 0.93 (0–1.64) NS
Limb loss within the same admission 6 (6%) 10 (10%) NS
Postoperative hospital stay (days) 25 (3–112) 32 (9–123) p=0.02
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Fig. 3. Patients’ survival curve plotted with Kaplan–Meiers’s method Fig. 4. The graph shows the results of actuarial analysis for the
primary graft patency. Men (----) enjoyed better graft survival thanshowing that male patients (----) and female patients (—) had
comparable 4-year survival at 60% and 38% respectively. women (—) patients (49% vs 33% at 3 years, p=0.03).
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In our patient population, elderly female represents
a very substantial part of the work-load as more than
half of our patients are female. In addition, our female
patients were generally two to seven years older than
those reported in the west.1–3,22 This prompted us to
examine the gender issue in relation to results. How-
ever, our results showed similar operative mortality
in both groups. The comparable early mortality in the
two groups seemed logical as there was no difference
between the median age of presentation in relation to
life expectancy. The presence of various co-morbidities
was also comparable. In addition, the rate of early
graft failure and early limb loss were also similar.
In the long-term, women suffered from significantly
poorer survival rate in western patients.1 Our data
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shows comparable long-term survival in both groups.
Fig. 5. Cumulative limb survival analysed with Kaplan–Meier’s In contrast to survival, the long-term graft patencymethod shows that 4-year limb salvage rate for men (----) and
rate in our women patients was significantly lowerwomen (—) were 85% and 75% respectively. The difference is not
statistically significant (log-rank test p=0.18). than that in men. In this aspect, it is similar to the
substantially lower graft patency in women reported.1
Census and Statistics Department in 1998, the average However there seems to be some differences. It has
life expectancy for men was 77 years and for women been reported that graft patency rate dropped most
82 years. In recent years, there is good evidence that significantly within the first 12 to 18 months post-
the incidence of lower limb ischaemia is on the in- operatively.1,19–23 Patients in our population suffered
crease.15 In the presence of an ageing population and from a constant graft attrition rate that went on for a
the increased demand for treatment, vascular surgery longer duration. Both the primary and secondary graftis still at a relatively early stage of development in
patency rates for women were poorer. This was prob-Hong Kong. The scanty clinical data from our locality
ably due to a mixture of adverse factors inherentlyreflected the fact that until recently, femoropopliteal
present in our patient population. These included abypass surgery was only accessible in one tertiary
high proportion of extensive disease that requiredinstitution in significant scale.15 The general awareness
more distal bypass. Our women patients also hadof lower limb ischaemia among primary health care
smaller calibre vein with the mean diameter of 3.3 mmproviders is slowly improving. Most of our patients
when compared with mean diameters of 3.9 mm topresented late with tissue loss due to ischaemia and
4.9 mm for calf and thigh vein respectively in womenmajority of them were referred to orthopaedic col-
patients reported elsewhere.24 Smaller vein graft wasleagues first. These patients would then undergo minor
found to predispose to develop graft stenosis. It wasamputation or debridement under their care. Patients
reported that vein graft smaller than 4 mm and 3.5 mmwith failure in wound healing were then either treated
were associated with significantly poorer graft patencywith further amputation or were referred to vascular
for femoropopliteal and femorodistal bypass.19–21,25 Insurgeon if the latter expertise were available in their
addition women patients had significantly narrowerhospitals. This delay predisposed to more extensive
distal run-off artery than men. This may be just simplytissue necrosis and accounted for a high percentage
related to the fact that women patients are generallyof patients with significant tissue loss at the time of
smaller than men therefore they have smaller arteries.referral. This large number of raw wounds following
It is uncertain how important a role if any that nar-bypass and debridement surgery required laborious
rower distal arteries may play in relation to long-termwound care. In the presence of poorly developed
graft patency. It seems logical that smaller arteries haveconvalescence facility and primary health care in our
less spare lumen to accommodate plaque formation orlocality the wound care process was responsible for
intimal hyperplasia. It is difficult to quantify the riskthe unusually long postoperative hospital stay.
of graft failure in relation to size of small run-off arteryWestern data involving much larger number of
at this stage as the number of patients was small whenpatients undergoing infrainguinal bypass consistently
stratified according to the level of distal anastomoses.indicated a slightly higher operative mortality in
More patient data will be necessary to make mean-women. If these data could be pooled together, the
difference would have become highly significant.1,6,18 ingful comparison.
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